Background/Aims: Inflammatory bowel disease (IBD) is a chronic inflammatory condition that requires early diagnosis and proper management. Patients with early symptoms of IBD are typically evaluated first by primary healthcare (PHC) physicians, who in turn refer patients with suspected IBD to specialists. Therefore, we aimed to assess the knowledge and attitude of PHC physicians toward IBD.
INTRODUCTION
Inflammatory bowel disease (IBD) is a chronic inflammatory condition that primarily affects the digestive tract of genetically predisposed individuals. Crohn's disease (CD) and ulcerative colitis (UC) are the two major subtypes of this category of digestive disorders. [1] In the early stages of IBD, patients go through an asymptomatic preclinical period, which is followed by a clinically apparent period during which patients experience clinical symptoms such as diarrhea and abdominal pain. Other common diseases such as irritable bowel syndrome (IBS), food intolerance, or infections can result in similar nonspecific symptoms and often result in diagnostic delay. [2] In 2012, a cross-sectional study was conducted in the United States to determine the prevalence of IBD among an insured population. The study reported that there was an observed increase in the prevalence of both CD and UC in the adult population; they estimated that approximately 1,171,000 Americans suffered from IBD. [3] As such, IBD is no longer considered a rare disorder in several parts of the world, including areas where the disease prevalence was previously considered to be low, such as in Middle Eastern countries. [4, 5] A study conducted in Bahrain in 2017 by Abdulla et al. estimated the incidence and prevalence of CD and UC among patients attending a particular primary healthcare (PHC) center. The authors demonstrated that IBD incident cases had increased four-fold from an average of 3 per 10 5 cases during the period 1984-2001 to 12 per 10 5 cases during 2002-2014. [6] In Saudi Arabia, Almofleh et al. performed a retrospective cohort study that involved 693 patients with confirmed IBD over a period of 17 years (1993-2009 ). The study concluded that the annual number of patients diagnosed with CD at one large medical center increased from 1.2 in the first 11 years to 73.7 in the last 6 years. [7] The time to diagnosis of IBD varies from one country to another and depends on many factors such as access to specialized care and societal awareness of the disease prevalence. The time to diagnosis typically includes a period during which patients are misdiagnosed as IBS or recurrent gastrointestinal (GI) infections, especially in the PHC setting. [2] A cohort study conducted in Canada that aimed to estimate the period of symptoms that preceded the diagnosis of IBD demonstrated that 14% of 396 patients with IBD were initially misdiagnosed with IBS. [8] Furthermore, a Saudi cross-sectional study done by Mosli et al. evaluated 255 patients with a clinical diagnosis of IBS who had not undergone endoscopic evaluation for possible CD. The authors reported that according to the red flag score (RFS), a clinical tool that is highly accurate for detecting CD, more than half of the patients (51.4%) they screened were at high risk for CD and were therefore eligible for ileo-colonoscopic evaluation. [9] This accumulating literature supports the importance of establishing diagnostic and early referral pathways for patients suspected of having IBD. PHC physicians are the first line of defense when it comes to diagnosing and managing patients who complain of nonspecific GI symptoms. They are usually responsible for the initial diagnosis of IBD and subsequently refer patients to specialists.
Thus, it is crucial that the knowledge and attitude of PHC toward IBD, especially in communities where the disease is becoming increasingly prevalent, were evaluated. [10] This study aimed to assess the knowledge and attitude of Saudi PHC physicians toward IBD.
MATERIALS AND METHODS

Study design
We performed a cross-sectional study involving all physicians practicing in PHC centers under the umbrella of the Ministry of Health (MOH) in Jeddah, Saudi Arabia. There are 47 PHC centers distributed throughout the five health sectors of Jeddah, namely, the Northeast, Central, Western, Southwest, and Southeast sectors. Each sector consists of 11-13 PHC centers. Using a stratified sampling technique, physicians were randomly selected and recruited from each stratum regardless of their age, nationality, or educational level (general physician, resident, specialist, or consultant). Physicians were asked before they completed the study questionnaire whether they attended the IBD referral education program that included an introduction to the IBD RFS criteria action plan. Those who answered as a significant factor in predicting comfort with managing corticosteroids (OR = 8.25, P = 0.006) and immunomodulators (OR = 6.03, P = 0.02) on patients with IBD.
Conclusion:
The knowledge and comfort of PHC physicians with IBD medication prescription appears to be higher when education is provided. This observation is important, since PHC physicians are responsible for early identification and referral of patients suspected of having IBD, to specialists.
Keywords: Education, inflammatory bowel disease, primary healthcare, referral "yes" were consecutively assigned to group A, whereas those who answered "no" were assigned to group B.
Research instrument and data collection
A previously published and validated self-administered questionnaire was used in the study. [11, 12] The first part of the questionnaire consisted of questions about the sociodemographics of the participants such as age, gender, nationality, year of graduation, qualifications (MBBS, board certification, PHD of family medicine, diploma, or master's degree of family medicine), and place of work. The following two parts included questions that assessed knowledge and attitude of physicians toward IBD. The third part of the questionnaire focused on determining the likelihood of physicians to refer a patient with a potential diagnosis of IBD.
Three knowledge domains were included (Eaden Knowledge, Leong Knowledge, Sign/Symptom Awareness). Based on Eaden et al., [11] the Eaden Knowledge domain had 11 questions; based on Leong et al., [12] the Leong domain contained 12 questions, and finally, the Sign/Symptom Awareness domain had 7 questions. These questions were converted into incorrect (0) and correct (1) answers, and an additive method was used to generate the total score of each domain.
Attitude scores were based on the comfort of physicians with delivering specific therapies to patients with IBD and were calculated using a rating scale that ranged from 1 to 5, with 1 being "extremely comfortable" and 5 being "extremely uncomfortable." To identify the relationship between comfort with medical therapies and IBD-specific knowledge, the rating scales were divided into "positive comfort" (scores 1 and 2) and "not positive comfort" (scores 3-5). The questionnaire was distributed to physicians during working hours hand-to-hand and recollected in the same manner within 24 h.
Prior to initiating the study, a pilot study that involved 10% of the sample (20 physiancs) was conducted in PHC centers that were not included in the final study sample. The data from this pilot phase were used to test the questionnaires' applicability and are not included in the final analysis.
Intervention: The IBD referral education program
The IBD regional referral education program we refer to commenced on January 1 st 2017. The program involved a scheduled weekly meeting that took place in PHCs that were affiliated with the following hospitals: King Fahd General Hospital, East Jeddah Hospital, King Abdulaziz Hospital and Oncology center, and Al-thagher Hospital.
Only PHCs identified as centers with a high number of patients seen per year were selected to participate. Centers were segmented into three categories: A, B, and C, where category A included centers with high flow of patients (>45,750 patients per year), category B included a medium flow of patients (36,500-45,750 per year), and category C included centers with a low flow of patients (<36,500 per year). Physicians working at 180 category A HCPs were selected to attend this activity. The duration of each meeting was 30 min per week (except for the month of Ramadan when it was reduced to 30 min per month) for 1 year. Education was delivered to physicians in the form of a seminar that was prepared by a medical science liaison and presented by specialized physicians. The points that were covered during these seminars included clinical differences between IBD and IBS, that is, symptomatology, pathology, epidemiology, and the burden of IBD in the local community. An approach to the diagnosis and management of IBD was also discussed with a focus on how to utilize the IBD RFS criteria in practice [ Figure 1 ]. A variety of case scenarios were also presented after each seminar to demonstrate how to interpret the IBD RFS criteria. A printed form of the IBD RFS criteria was then distributed to all HCPs who attended this meeting.
Outcomes
The main primary outcome of the study was to assess the knowledge of MOH PHC physicians of IBD and evaluate their attitude toward the diagnosis and management of IBD.
Sample size calculation and statistical analysis
Using the Raosoft calculator, the study sample size was calculated according to the following criteria: confidence level (CI) of 95%, an expected proportion of the population with adequate knowledge of 50%, and an error of 1%-10% (5%). A total sample size of 192 physicians was estimated. The sample size was increased by 10% to a total of 211 physicians to account for non response. The data were analyzed using IBM SPSS version 23. Simple descriptive statistics were used to define the characteristics of the study variables in the form of counts and percentages for categorical and nominal variables, while continuous variables were presented as means and standard deviations. Chi-square testing was used to establish a relationship between categorical variables. Standard Student's t-test and one-way analysis of variance, with least significant difference (LSD) as a post hoc test, were used to compare two group means and more than two group means, respectively. These tests were performed with normal distribution assumptions. Alternatively, Welch's t-test and Games-Howell tests were used to compare two-group LSD of non-normally distributed continuous variables and LSD in multiple groups, respectively.
Multivariable logistic regression was used to identify factors that were independently associated with overall comfort of physicians with IBD while controlling for the prespecified covariates of age, gender, nationality, and qualification. A multinomial logistic regression was also used to classify subjects based on values of a set of predictor variables of any given dependent study variable. Odds ratios (OR) with 95% CIs were generated. Finally, the condition for rejecting the null hypothesis was a conventional P value of <0.05.
Ethical considerations
Approval from the ethical committee from the Joint Program of Family Medicine in Jeddah and from the director of PHC in Jeddah was obtained. All collected data were kept confidential and access was restricted to this scientific research. Ethical considerations were followed throughout the study.
RESULTS
Baseline characteristics
A total of 200 PHC physicians participated in the study, of which 65 were educated on the IBD referral criteria (group A) and the remaining 135 respondents were not (group B). Table 1 outlines the demographic profile of the sample population. The majority of the respondents were females (66.5%), Saudi nationals (91.0%), MBBS degree holders (75.5%), and had an average age of 32.3 ± 6.6 years. The majority of the participants reported that they encounter less than five patients with IBD per month (93.5%) and almost half of them (49.5%) always referred patients suspected of having IBD to specialists.
Knowledge and attitude of physicians toward IBD
In terms of knowledge, group A participants had higher mean scores than that of group B in the Eaden Knowledge (7.2 ± 2.1 vs. 7 ± 1.92, P = 0.503) and Leong Knowledge (6.6 ± 2.5 vs., 5.5 ± 2.1, P = 0.002) domains, respectively. Moreover, in the Sign/Symptom Awareness domain, group A had a relatively higher mean score compared with group B (6.2 ± 1.1 vs. 3.5 ± 1.0, P < 0.001).
Based on the comfort scores of both groups, group A exhibited relatively higher levels of discomfort than group B when administering specific medical therapies including all maintenance therapies (3.86 ± 1.5 vs. 3.27 ± 1.4, P = 0.008), immunomodulators (4.35 ± 1.2 vs. 3.90 ± 1.3, P = 0.019), therapy for acute flares (3.98 ± 1.4 vs. 3.60 ± 1.4, P = 0.068), corticosteroids (4.11 ± 1.2 vs. 3.58 ± 1.3, P = 0.007), and biologics (4.34 ± 1.2 vs. 3.85 ± 1.4, P = 0.018) [ Table 2 ]. Table 3 outlines the associations between physicians' characteristics and degree of comfort with managing patients with IBD. It is notable to mention that knowledge, based on the three domains namely, Eaden (OR = 0.925, P = 0.458), Leong (OR = 1.015, P = 0.87), and Sign/Symptom Awareness (OR = 0.885, P = 0.467), did not significantly affect the comfort levels of the physicians with IBD management. In addition, the education intervention provided to group A did not appear to influence their comfort with IBD management (OR = 1.382, P = 0.584). However, physicians who "sometimes" referred patients suspected of having IBD to specialists (OR = 0.168, P < 0.001) were found to be more likely to feel comfortable with managing IBD cases. Table 4 summarizes PHC physicians' knowledge and selected characteristics by their level of comfort with each of the five medical therapies. In terms of maintenance therapy, higher Symptom Awareness scores (4.85 ± 1.7 vs. 3.93 ± 1.4, P = 0.001) and group A physicians (74.1% vs. 56.7%, P = 0.029) were more likely to feel uncomfortable with managing IBD. Moreover, female physicians were more likely to feel uncomfortable with managing therapy for an acute flare than males (74.4% vs. 25.6%, P = 0.007). As for managing patients with IBD using corticosteroids, lower Leong Knowledge scores (5.56 ± 2.5 vs. 6.45 ± 1.9, P = 0.044) and group A physicians (84.9% vs. 70.6%, P = 0.049) were more likely to express discomfort. Physicians in group A (91.2% vs. 78.2%, P = 0.033) and Saudi physicians (93.8% vs. 6.2%, P = 0.017) were also more likely to feel uncomfortable with managing patients with IBD using immunomodulators. In terms of using biologics, group A physicians were more likely to express discomfort compared with group B (89.8% vs. 75.2%, P = 0.023).
Predictors of physicians' level of comfort with IBD
Multiple regression analysis
The association between groups A and B's IBD knowledge and their comfort level to each medical therapy was examined through multiple regression analysis while controlling for the prespecified covariates of age, gender, nationality, and qualification [ Table 5 ]. Both groups' knowledge showed no significant relationship with any of the medical therapies, except for the Sign/Symptom Awareness domain which appeared to significantly affect the comfort of doctors with managing maintenance therapies of patients with IBD (OR = 1.610, P = 0.008). Gender significantly influenced the comfort of physicians with initiating therapy for acute flares (OR = 0.312, P = 0.004) and to prescribe biologics (OR = 4.961, P = 0.026). Saudi physicians were more comfortable with prescribing therapy for an acute flare (OR = 3.75, P = 0.045) and with prescribing immunomodulators (OR = 4.467, P = 0.02) compared with non-Saudi physicians. Moreover, doctors with MBBS (OR = 3.660E + 09, P < 0.001) or board or PhD (OR = 3.342E + 09, P < 0.001) qualifications were significantly more comfortable with prescribing corticosteroids compared with physicians with other .7) 27 (27.6) 71 (72.4) 91 (92.9) 7 (7.1) .2) 40 (27.6) 105 (72.4) 136 (93.8) 9 (6.2) 108 (74.5) 
DISCUSSION
Despite the increasing prevalence of IBD worldwide, [13, 14] studies evaluating early disease diagnostic tools and referral pathways are lacking. Such tools are crucial for PHC physicians to be able to deliver appropriate and evidence-based care. [15] In this study, we divided participating physicians into two groups wherein one received an educational intervention focusing on IBD referral criteria and the other did not. Overall, the knowledge scores of the group that received education was relatively higher than that of the group that did not receive education, especially in the Sign/Symptom Awareness ' knowledge as a predictor of comfort with medical therapies after controlling for age, group, gender, [16] According to the same study, 70% of the GPs expressed that IBD-focused clinical support tools were appreciated and needed. Moreover, another survey conducted by Sossai et al. also reported that 71.8% of 39 GPs working in the Marche region of Central Italy required better instructions when it came to IBD cases. [17] Theoretically, if PHC physician's knowledge and experience with IBD is insufficient, suboptimal management of IBD would occur, which may lead to misidentification of flares, inappropriate use of corticosteroids, overuse of aminosalicylates, or delay in delivering appropriate interventions. [15] Since IBD is no longer considered a rare disease, providing IBD-centered education for PHC physicians could aid in avoiding future morbidity of IBD by early referral and management. In particular, education focused on the use of noninvasive biomarkers such as fecal calprotectin to screen for and monitor patients with IBD is crucial. [18] The opinion of the authors is that the benefits of such an educational program could outweigh its cost. The reduced level of comfort that was observed can be avoided by increasing the confidence level of physicians through providing more knowledge and skills and to foster in the PHC physicians self-directed learning habits as well as their lifelong interests and motivation to continue medical education.
Our analyses has also suggested that knowledge did not seem to influence the comfort level of PHC physicians toward certain medical therapies for IBD following education about IBD referral criteria. A similar Australian study reported that there was no positive correlation between IBD-specific knowledge and levels of comfort with IBD in general or any specific medical therapy for IBD, and that knowledge did not appear to be associated with the decision to refer. This may indicate that greater IBD-specific education did not improve the physicians' care provision toward patients with IBD. [16] On the other hand, we observed that knowledge scores of physicians that did not receive education, especially scores from the Sign/symptom Awareness domain, was positively associated with the comfort levels of physicians with specific medical therapies. This, however, could be explained by the notion that gaining certain knowledge such as knowledge of the side effects of certain medications may sometimes reduce the level of comfort of physicians with prescribing these medications. Regardless, this finding suggests that knowledge can influence the attitude of PHC physicians toward the management of patients with IBD. [19, 20] Recent evidence suggests that disease outcomes greatly depend on the quality of management, particularly during the early years of diagnosis. [21] Therefore, timely referral to a gastroenterologist for diagnosis and the presence of a structured management plan are fundamental. [22] Conversely, referral to a specialist does not transfer all the required care of the patient. It is presently acknowledged that shared or multidisciplinary care is the key to achieving optimal healthcare outcomes for patients with IBD. PHC physicians' involvement in the management of patients with IBD extends beyond the time of diagnosis as it is crucial that they are able to identify IBD relapses, detect extra-intestinal manifestations, and contribute to other areas of IBD care that can ultimately help reinforce specialized management. [15, 23] The burden of IBD is continuously increasing, which has a negative impact on the overall health status of people. By knowing that providing education about IBD to PHC physicians could lessen the burden of IBD by aiding early diagnosis and early referral to specialists, the authors believe that the next step should be to emphasize the importance of early diagnosis of IBD to PHC physicians. This could be achieved through systematically organized education and by integrating IBD into the curriculum of family medicine training residency programs.
We acknowledge that our study is limited by several factors including a small sample size, cross-sectional design, and lack of randomization. Future large randomized controlled trials are needed to better characterize the association between PHC physicians' knowledge of IBD and their level of comfort with managing IBD, and to identify interventions that can improve IBD quality of care on the PHC level.
CONCLUSION
According to our results, an educational intervention can significantly increase PHC physicians' knowledge of IBD. However, this improvement in knowledge does not seem to translate into better levels of comfort toward IBD-specific medical therapies. PHC physicians included in this study generally felt uncomfortable with the prescription of any form of IBD therapy. Further studies focusing on identifying interventions that could improve PHC physicians' knowledge of IBD and physicians' comfort level with IBD-specific medical therapies are needed.
